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(54) COOUNG DEVICE FOR VEHICLE MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling device for a 
vehicle motor capable of reducing the manufacturing cost and 
improving the vehicle loading capacity by reducing the number 
of components and assembling manhour, and securing a 
sufficient cooling capacity by preventing the air accumulation. 
SOLUTION: This cooling device 1 for the vehicle motor cooling 
the electric motor 2 for driving the vehicle by cooling liquid 9 is 
provided with a cooling liquid circulation passage 8 for 
circulating the cooling liquid 9, a jacket 6 provided surrounding 
the surface of the electric motor 2 and having a jacket 
passage 10 comprising a part of the cooling liquid circulation 
passage 8, and a head tank 7 integrally provided in the upper 
side of the jacket, connected to the jacket passage 10 and the 
cooling liquid circulation passage 8 in a part except for the 
jacket passage 10, and separating bubbles from the cooling 
liquid 9. 
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* NOTICES * 



JPO and NCIPI are not^^^pjponsible for any 

damages caused by the use of this translation. 



1 .This docxament has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooling-fluid-flow path where it is the cooling system of the motor for cars cooled by the 
coolant, and said coolant circulates through the electric motor for driving a car. The jacket with which the 
jacket path which is prepared so that a part of firont face [ at least ] concerned may be surrounded in the 
front-face side of said electric motor, and constitutes said a part of cooling-fluid-flow path was formed. The 
cooling system of the motor for cars characterized by having a header tank for being prepared in the jacket 
bottom concemed at one, connecting with said jacket path and said cooling-fluid-flow path of parts other 
than the jacket path concemed, and separating air bubbles from said coolant. 

[Claim 2] While said jacket path has the inlet-port section lower than said header tank and the low section 
lower than the inlet-port section concemed It is constituted so that said coolant may flow on said header 
tank through said low section from said inlet-port section. Rather than said low section of said jacket paths 
The part of the upstream. The cooling system of the motor for cars according to claim 1 characterized by 
having further the degassing path which bypasses between said header tanks. 

[Claim 3] It is the cooling system of the motor for cars according to claim 2 which said jacket and said 
header tank of each other are joined through the plane of composition, and is characterized by forming said 
degassing path in either [ at least ] said plane of composition of said jacket, or said plane of composition of 
said header tank. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling system of the motor for cars which cools the 

electric motor for driving a car by the coolant. 

[0002] 

[Description of the Prior Art] Conventionally, what was indicated by JP,10-259721,A is known as this kind 
of a cooling system. This car is a hybrid type thing which drives a driving wheel alternatively by the engine 
and the electric motor. It connected with tiie radiator and the radiator between electric motors, and the 
cooling system which cools an electric motor is equipped with the cooling-fluid-flow path through which 
the coolant circulates, the reserve tank arranged to the highest part of this cooling-fluid-flow path, the 
coolant pump formed in the cooling-fluid-flow path. In this cooling system, when a coolant pump operates, 
the coolant circulates through a cooling-fluid-flow path, and an electric motor is cooled by the heat 
exchange between the coolant and electric motors accompanying it. Moreover, a reserve tank is prepared 
for the purpose of the pressure regulation of the coolant in a cooling-fluid-flow path etc., and what also has 
the function as a header tank to separate the air bubbles in the coolant is conraion in this kind of reserve 
tank. 
[0003] 

[Problem(s) to be Solved by the Invention] While according to the above-mentioned conventional cooling 
system a manufacturing cost becomes high when the mark of coupling parts, such as a pipe for it and a 
joint, increase and the part and the number of erectors increase since many components, such as a radiator, 
an electric motor, a coolant pump, and a reserve tank, must be connected, the loading nature to a car falls 
because a required tooth space becomes large. 

[0004] This invention was made in order to solve the above-mentioned technical problem, it can reduce 
components mark and the number of erectors, and thereby, it can prevent generating of an accumulator ball 
while it can reduce a manufacturing cost and can raise car loading nature, and it aims at offering the 
cooling system of the motor for cars which can secure sufficient refrigeration capacity by that cause. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, invention conceming claim 1 The cooling- 
fluid-flow path 8 where it is the cooling system I of the motor for cars cooled by the coolant 9, and the 
coolant 9 circulates through the electric motor 2 for driving a car. The jacket 6 with which the jacket path 
10 which is prepared so that it may surround surface [ at least / a part of] in the front-face side of an 
electric motor 2, and constitutes a part of cooling-fluid-flow path 8 was formed. It is prepared in the jacket 
6 bottom at one, connects with the jacket path 10 and the cooling-fluid-flow path 8 of parts other than 
jacket path 10, and is characterized by having the header tank 7 for separating air bubbles from the coolant 
9. 

[0006] While an electric motor is cooled by the coolant by circulating through the inside of the cooling- 
fluid-flow path where the coolant includes a jacket path according to the cooling system of this motor for 
cars, air bubbles are separated from the coolant by the header tank. Moreover, a jacket path can be directly 
connected to a header tank, without using a pipe, a joint, etc., since a header tank and a jacket are one. 
Consequently, while a manufacturing cost is reducible by reducing components mark and reducing the part 
and the number of erectors, car loading nature can be raised because it is miniaturizable. 
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[0007] Invention concerning claim 2 is set to the cooling system 1 of the motor for cars according to claim 
1. The jacket path 10 Whilg^fing inlet-port section 10a lower than th^d^fier tank 7 and low section 10c 
lower than inlet-port sectiom^a It is constituted so that the coolant 9 ml^ff ow on the header tank 7 
through low section 10c from inlet-port section 10a, and it is characterized by having further the degassing 
path 1 1 which bypasses between the part of the upstream, and the header tanks 7 rather than low section 
10c of the jacket paths 10. 

[0008] According to the cooling system of this motor for cars, a jacket path is constituted so that the 
coolant may flow on a header tank through the low section lower than this from the inlet-port section lower 
than a header tank, and the part of the upstream is bypassed by the header tank through a degassing path 
rather than the low section. At such a jacket path, since it is easy to collect rather than the low section in 
which the air currently mixed into the coolant included the inlet-port section on the part of the upstream, 
such air can be missed on a header tank by the short degassing path which connects a header tank with the 
inlet-port section. Decline in the heat exchange effectiveness between the electric motors and coolant 
resulting from an accumulator ball and it can be prevented by that cause, and sufficient refrigeration 
capacity can be secured. 

[0009] Invention conceming claim 3 is mutually joined through planes of composition 6e and 7c in the 
cooling system 1 of the motor for cars according to claim 2, and a jacket 6 and the header tank 7 are 
characterized by forming the degassing path 1 1 (for example, slot 6k in an operation gestalt) in either [ at 
least ] plane-of-composition 6e of a jacket 6, or plane-of-composition 7c of the header tank 7. 
[0010] According to the cooling system of this motor for cars, since the degassing path is formed in the 
plane of composition of a jacket and/or a header tank, the degassing path which does the above-mentioned 
operation so can be obtained only by joining both in a mutual plane of composition. Moreover, since what 
is necessary is just to form in the plane of composition which opened the degassing path wide beforehand, 
as compared with the case where perforation processing of the through tube is carried out etc., a degassing 
path can be formed more easily. 
[0011] 

[Embodiment of the Invention] Hereafter, the cooling system of the motor for cars conceming 1 operation 
gestalt of this invention is explained, referring to a drawing. Drawing 1 shows the outline configuration of 
the cooling system of this operation gestalt. This cooling system 1 is applied to the car which is not 
illustrated, and this car is an engine (neither is illustrated) about a front wheel, and it is the so-called hybrid 
4WD type of thing which drives a rear wheel (not shown) by the electric motor (henceforth a "motor") 2, 
respectively. This motor 2 is an AC servo motor, and it is controlled by being inputted through the inverter 
5 which the driving signal from this control xmit mentions later while connecting with the control unit 
which is not illustrated electrically. 

[0012] The cooling system 1 is equipped with a radiator 3, the coolant pump 4, the inverter 5, the jacket 6, 
the header tank 7, etc., and the cooling- fluid-flow path 8 is constituted by connecting these to a serial in 
order in the direction in which the coolant 9 flows through hose 8a. A motor 2 is cooled when the coolant 9 
(refer to drawin g 2 ) circulates through the inside of this cooling-fluid-flow path 8. 
[0013] It cools by the heat exchange, the style of transit, accompanying it, during transit of a car, and a 
radiator 3 cools during a stop the coolant 9 which flows the interior by heat exchange with the ventilation 
from the electric fan who does not illustrate. The radiator for engine coolant (not shown) is formed 
separately, and the coolant 9 of this radiator 3 is the downflow type thing which flows from upper tank 3a 
to ROWA tank 3c through radiator core 3b. 

[0014] This upper tank 3a and ROWA tank 3c are connected to the header tank 7 and the coolant pump 4 
through Hose 8a and 8a, respectively. Moreover, a coolant pump 4 is controlled by the above-mentioned 
control device, and carries out the regurgitation of the coolant 9 cooled with the radiator 3 to an inverter 5 
side. This circulates through the coolant 9 in the direction which shows the inside of the cooling-fluid-flow 
path 8 by the thick arrow head in drawing. Moreover, the inverter 5 and the coolant pump 4 of each other 
are arranged in the same height. 

[0015] Next, it explains, referring to the sectional view shown in drawin g 2 about the above-mentioned 
jacket 6 and the above-mentioned header tank 7. In addition, in this drawing, the part shown by hatching 
shows the part with which the coolant 9 is filled, and the thick arrow head in drawing shows the direction 
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where the coolant 9 flows. This point is the same also in drawing 3 mentioned later - drawing 7 . 
[0016] The above-mentioi^j^^otor 2 is prolonged in the depth directio^^^ drawing in the cross-section 
round shape, and contains nHf, a stator, etc. in the casing (neither is illiHRted). The jacket 6 is formed so 
that the front face of casing of this motor 2 may be surroxmded, and as shown in this drawing, the path is 
equipped with outer casing 6b of the almost same large and cross-section configuration a little rather than 
cross-section circular ring-like inner casing 6a and this. Both ends are blockaded by the watertight, 
respectively with two lids with which both the casing 6a and 6b consisted, is prolonged in the depth 
direction of a drawing, and does not illustrate spacing mutually. Thereby, the jacket path 10 is formed 
between these casing 6a and 6b and two lids. This jacket path 1 0 is a C character-like, and while the 
downstream edge is outlet section 10b connected to the header tank 7, between such inlet-port section 10a 
and outlet section 10b is low section 10c with height lower than these to inlet-port section 10a to which that 
upstream edge introduces the coolant 9 in the jacket path 10. 

[0017] On the other hand, hose end-connection 6c which is open for free passage to inlet-port section 10a 
of the jacket path 10 is formed in outer casing 6b, and this hose end-connection 6c is cylindrical, and is 
horizontally projected from outer casing 6b to the method of outside. The downstream edge of hose 8a is 
connected to this hose end-connection 6c. The upstream edge of this hose 8a is connected to the inverter 5 
in the location lower than hose end-connection 6c. Furthermore, toward the downstream, since the part 
from hose end-connection 6c to inlet-port section 10a of the jacket path 10 is level, it is the path 
configuration at which it turned in the shape of an acute angle caudad. As mentioned above, the jacket path 
10 constitutes said a part of cooling- fluid-flow path 8, and, thereby, a motor 2 is cooled by the heat 
exchange operation at the time of the coolant 9 flowing the inside of the jacket path 10. In this case, since 
the jacket path 10 has extended in the depth direction while the jacket path 10 can secure that path die 
length greatly by having the configuration which encloses a motor 2 by the shape of an above C character, 
a touch area witti the coolant 9 in inner casing 6a is greatly securable. Consequently, heat exchange by the 
coolant 9 can be performed efficiently. 

[0018] Moreover, the degassing path 1 1 is formed between inner casing 6a and outer casing 6b. That cross- 
sectional area is quite small compared with the jacket path 10, and this degassing path 1 1 extends in a 
slanting riser from the part of the path configuration at which it turned in the shape of [ above-mentioned ] 
an acute angle, and it is connected so that it may bypass to outlet section 10b. Thereby, the air bubbles in 
the coolant 9 flow into the header tank 7 throu^ the degassing path 1 1 with a part of coolant 9, without 
collecting on the part of the path configuration at which it turned in the shape of [ of the jacket path 10 ] an 
acute angle. Since the cross-sectional area of the degassing path 1 1 is quite smaller than the jacket path 10, 
there are quite few amounts of the coolant 9 which flows the inside of the degassing path 1 1 in that case 
than the jacket path 10 side. 

[0019] Moreover, the top face of outer casing 6b is even plane-of-composition 6e, and 6f of circular ring- 
like circular sulci is formed in this plane-of-composition 6e so that the above-mentioned outlet section 10b 
may be surrovinded. The O ring which is not illustrated is inserted in 6f of this circular sulcus. 
[0020] On the other hand, the header tank 7 is arranged in those with a thing for supplying the coolant 9 in 
the cooling-fluid-flow path 8, therefore the highest location in the cooling-fluid-flow path 8 while it 
separates the air bubbles contained in the coolant 9 after this. Moreover, the header tank 7 is prolonged to 
the up side from even base section 7a and this base section 7a, and consists of peripheral wall section 7b 
with thin thickness etc. rather than base section 7a. It is in the watertight condition which the inferior 
surface of tongue of this base section 7a is even plane-of-composition 7c, and this plane-of-composition 7c 
stuck the header tank 7 to plane-of-composition 6e of outer casing 6b, and pinched the O ring between 
jackets 6, and the stop is ^ui^ carried out to the jacket 6. 7d of input penetrated in the vertical 

direction is formed in the center of base section 7a, and it connects with outlet section 10b of the above- 
mentioned jacket path 10. 

[0021] The interior is open for free passage to the jacket path 10, and the header tank 7 is attached in the 
jacket 6 bottom in the watertight condition by the above at one. Moreover, it is formed in the top face of the 
header tank 7 so that an opening may project up. When cap 7e with a relief valve which is not illustrated is 
attached in this opening, the pressure in the cooling-fluid-flow path 8 becomes large rather than place 
constant pressure, and this relief valve opens, the pressure in the cooling-fluid-flow path 8 is missed by the 
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method of outside, and is held below at place constant pressure. 

[0022] Moreover, it is pre^^fi^ in peripheral wall section 7b of the hea^^nk 7 so that 7f of hose end 
connections may project b^IRe end-connection 6c and the same direct^nhorizontally. The end section of 
hose 8a is connected to 7f of this hose end connection, and the other end of this hose 8a is connected to 
upper tank 3a of a radiator 3 in the lower location. 

[0023] Furthermore, it is stored in the cooling-fluid-flow path 8, and, thereby, the cooling solution layer 
and the air space are formed in the header tank 7, respectively so that the coolant 9 may become the 
location where the oil level in the header tank 7 is lower than an opening, and higher than 7f of hose end 
connections. Into the header tank 7, it goes up, it dissociates after this and the air bubbles in the coolant 9 
move from the inside of a cooling solution layer at an air space. Thereby, the coolant 9 is in the condition 
that air bubbles were separated, and is sent into a radiator 3. 

[0024] As mentioned above, when the coolant 9 circulates through the inside of the cooling-fluid-flow path 
8, while a motor 2 is cooled according to the cooling system 1 of this operation gestalt, air bubbles are 
separated from the coolant 9 by the header tank 7. Moreover, the jacket path 10 can be directly connected 
to the header tank 7, without using a pipe, a joint, etc., since the header tank 7 and a jacket 6 are one. 
Consequently, while a manufacturing cost is reducible by reducing components mark and reducing the part 
and the number of erectors, car loading nature can be raised because it is miniaturizable. 
[0025] Moreover, since it is formed in the shape of a C character so that the jacket path 10 may enclose a 
motor 2, and the coolant 9 flows from inlet-port section 10a of the jacket path 10 to outlet section 10b 
through low section 10c, the path die length is greatly securable. In addition, since the jacket path 10 has 
extended in the depth direction, a touch area with the coolant 9 in inner casing 6a is greatly securable. 
Thereby, heat exchange can be performed efficiently. 

[0026] Furthermore, since the part from hose end-connection 6c to inlet-port section 10a of the jacket path 
10 is liie path configuration at which it tumed in the shape of an acute angle caudad and the air currently 
mix into the coolant 9 is bypass by the header tank 7 through the degassing path 1 1 where this part is 
comparatively short to what is easy to collect on this part, such air can be miss on the header tank 7, and it 
can prevent that an accumulator ball is generate. Thereby, with an accumulator ball, it can prevent that the 
heat exchange effectiveness between a motor 2 and cooling falls, and sufficient refiigeration capacity can 
be secured. 

[0027] In addition, although inner casing 6a of a jacket 6 and casing of a motor 2 were constituted on 
another object, you may constitute from this operation gestalt so that inner casing 6a of a jacket 6 may 
serve as casing of a motor 2. Moreover, the part in which the degassing path 1 1 is established should just be 
a part which tends to be covered with air in the upstream from hose end-connection 6c of an operation 
gestalt rather than low section 10c of not only a part but the jacket path 10 which results in inlet-port 
section 10a of the jacket path 10. 

[0028] Next, the modification of a cooling system 1 is explained, referring to drawing 3 - drawing 7 . 
Dr a wing 3 - drawin g 7 show a mutually different modification, respectively. Compared with the cooling 
system 1 of the operation gestalt mentioned above, only the configurations of a jacket 6 and the header tank 
7 differ, and these cooling systems 1 can acquire the same effectiveness as the cooling system 1 of an 
operation gestalt also in any. Hereafter, each modification is explained focusing on difference with an 
operation gestalt. 

[0029] First, compared with the cooling system 1 of an operation gestalt, as for the cooling system 1 shown 
in drawing 3 , the amount of [ of a jacket 6 and the header tank 7 ] joint differs. That is, 7g of lobes of the 
shape of a cylinder which projects from the center of plane-of-composition 7c of that base section 7a is 
formed in the header tank 7, and the inside which is 7g of this lobe has become 7d of input. 7h of circular 
sulci which extend along a hoop direction is formed in the peripheral face of 7g of this lobe, and the O ring 
which is not illustrated is inserted in 7h of this circular sulcus. On the other hand, while carrying out 
opening to the upper part and following outlet section 10b of the jacket path 10, lOd of tap holes of a major 
diameter is formed in the upper limit section of outer casing 6b of a jacket 6 a little rather than 7g of lobes. 
The header tank 7 is in the watertight condition which 7g of that lobe fitted into lOd of this tap hole, and 
pinched the O ring between the wall surfaces of lOd of tap holes, and the stop is ****ed and carried out to 
the jacket 6. Moreover, the interior and the jacket path 1 0 of the header tank 7 are mutually open for free 
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passage through 7d of input of 7g of lobes. The header tank 7 is attache^n one in the condition watertight 
in a jacket 6 by the above.^^B| 

[0030] The cooling systemUKhown in d rawin g 4 also differs [ the amor^of / of a jacket 6 and the header 
tank 7 / joint ] compared with the cooling system 1 of an operation gestalt. That is, as compared with the 
modification of drawing 3 , 7d of input of the header tank 7 is widened to the same path as the bore of 
peripheral wall section 7b, and outlet section 10b of the jacket path 10 is also widened to the diameter of 
said corresponding to this. Therefore, according to this cooling system 1, compared with the cooling system 
1 of an operation gestalt, the volume of the header tank 7 can be increased and, thereby, the cellular 
separative power fi-om the coolant 9 can be heightened. For the same reason, since the coolant 9 flows in 
the header tank 7 gently compared with the case where it is extracted at 7d of small input like the cooling 
system 1 of an operation gestalt, it can heighten the cellular separative power of the header tank 7 further. 
Moreover, to outlet section 10b of the jacket path 10 being widened, the degassing path 1 1 is shorter and, 
thereby, can perform degassing more certainly. 

[0031] The header tank 7 of the cooling system 1 of above-mentioned drawing 4 ****s the cooling system 
1 shown in drawing 5 in a jacket 6, and it differs to the stop being carried out in that the header tank 7 is 
being fixed to the jacket 6 by one by welding. That is, the header tank 7 and the jacket 6 of each other 
consist of metals (for example, aluminium alloy) of this quality of the material, and it is being fixed to 
plane-of-composition 6e of a jacket 6 by welding while base section 7a is omitted and carrying out opening 
of the header tank caudad. Therefore, the same effectiveness as the cooling system 1 of above-mentioned 
drawing 4 can be acquired also with this cooling system 1 . 

[0032] In the cooling system 1 shown in drawing 6 , while plane-of-composition 7c of the header tank 7 
and plane-of-composition 6e of a jacket 6 are formed aslant, it replaces with hose end-connection 6c 
prepared in the jacket 6 of an operation gestalt, and hose end-connection 7j is prepared in the lower limit 
section of the header tank 7. Hose 8a is connected to this hose end-connection 7j and ROWA tank 3c of a 
radiator 3. On the other hand, inlet-port section 10a of the jacket path 10 and outlet section 10b are carrying 
out opening to the shape of the shape of a round hole, and a square hole at plane-of-composition 6e of a 
jacket 6, respectively, and this inlet-port section 10a is aslant prolonged so that it may intersect 
perpendicularly with plane-of-composition 6e, and it is connected to hose end-connection 7j. Moreover, 
outlet section 10b is connected to the header tank 7. Moreover, slot 6k which connects between inlet-port 
section 10a and outlet section 10b is formed in plane-of-composition 6e, and the degassing path 1 1 is 
constituted by this slot .6k and plane-of-composition 7c of the header tank 7. 

[0033] Therefore, since slot 6k which constitutes the degassing path 1 1 is formed in plane-of-composition 
6e of a jacket 6 according to this cooling system 1, the degassing path 1 1 which does so the effectiveness 
mentioned above can be obtained only by joining the header tank 7 and a jacket 6 in planes of composition 
7c and 6e. Moreover, since what is necessary is just to form in plane-of-composition 6e which opened slot 
6k wide beforehand, as compared with the case where perforation processing of the through tube is carried 
out etc., the degassing path 1 1 can be formed more easily. In addition, slot 6k which constitutes the 
degassing path 1 1 may be formed in plane-of-composition 7c of the header tank 7, or may be fomied in 
both planes of composition 7c and 6e. 

[0034] Unlike the cooling system 1 of above-mentioned drawing 6 , in the cooling system 1 shown in 
drawing 7 , plane-of-composition 7c of the header tank 7 and plane-of-composition 6e of a jacket 6 are 
formed horizontally. Moreover, while inlet-port section 10a is prolonged in the vertical direction, the 
degassing path 1 1 is formed near the connection part of inlet-port section 10a and hose end-connection 7j at 
path wall 7k constituted as some header tanks 7. Since that thickness is thin compared with the casing 6a 
and 6b of a jacket 6, this path wall 7k can form the degassing path 1 1 easily, for example by perforation 
processing. 
[0035] 

[Effect of the Invention] As mentioned above, a jacket path can be directly connected to a header tank, 
without according to the cooling system of the motor for cars of this invention, using a pipe, a joint, etc., 
since a header tank and a jacket are one. Consequently, while a manufacturing cost is reducible by reducing 
components mark and reducing the part and the nimiber of erectors, car loading nature can be raised 
because it is miniaturizable. 
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[0036] Moreover, a jacket path is constituted so that the coolant may fl o^o n a header tank through the low 
section from the inlet-port^^fcon lower than a header tank, and the pai^Mhe upstream is bypassed by the 
header tank through a deg^B^ path rather than the low section. At sucm^acket path, since it is easy to 
collect rather than the low section in which the air currently mixed into the coolant included the inlet-port 
section on the part of the upstream, such air can be missed on a header tank by the short degassing path 
which connects a header tank with the inlet-port section. Decline in the heat exchange effectiveness 
between the electric motors and coolant resulting from an accumulator ball and it can be prevented by that 
cause, and sufficient refrigeration capacity can be secured. 

[0037] Furthermore, since the degassing path is formed in the plane of composition of a jacket and/or a 
header tank, the degassing path which does the above-mentioned effectiveness so can be obtained only by 
joining both in a mutual plane of composition. Moreover, since what is necessary is just to form in the 
plane of composition which opened the degassing path wide beforehand, as compared with the case where 
perforation processing of the through tube is carried out etc., a degassing path can be formed more easily. 



[Translation done.] 
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* NOTICES ♦ 



JPO and NCIPX are not^^QPponsible £or any 
damages caused l^y the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[ Drawing 3 ] 
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[D rawi ng 6] 
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[0 0 0 4] :^f^m\^. JbfBiSSSr^^-rSfcfefCfj:^ 
— ^'C9?&^^M*S#^t"S d i: * 

[0 0 0 5] 

\z. mimi\z%^mm\t.. w-m'&mwi-r^tisb<Dmm. 
^— 5'2*, •^ms.Q\z^*ii^u-r^Mmm'^—^<D-i^ 

w.X)mts^o\zWLnfpn. 'i%nwm'mm.^B<r>—m'km 

zy^rtrvh&(n±.m\z—mzWH^iE>n. V^'xvV 

ffissi o<tv^y-y hsi^i ^m\-<r>^^(i>^nwmm. 
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[0 0 0 6] dO^Mffi^— ^®?Tr^^M{cJ;ntf. 
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§61 0 a J;Ofe{B:^i<£BBl 0 c .h^Wr-Sii^blC. ?^ 
aijR9*^AOgBl 0 a*^e)ffigR 1 0 c *iiiT'\-y > 
i7 7lCg5tn^J:5ICl??BS;$nT*30, v'ir^r-vh®^! 
0©^*.«fg;gEl 0 c J:Dfe-hgtffliJtOg65J-t, ^^^^■5' 
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[0011] 
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^ 2 7&^?^^^n^o 

[0 0 13] ^f/X-^'StJ. -^CDF^gB$»?tn^?^ifli^ 
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y 1 0 C ^tt-Cfe D , JigitiliJJ^gf*^?^ 

aijgg^v'^^r-; haSSl Ol^{C«A-r-5ADgpi 0 a 

pgei 0 b(DH3!>«c:ne>J;DfeSi$©fi:Vif6;gPl 0 c 

[0 0 17] — T':?^"^— »i^6 blC«, 'J^^ 
V 1 0 ®APgB 10a tC]ga-r^*:-X^J^P 6 

T':7^>5r— >>y6 b*^e.*¥t'J1':*rtc5§aiLTt^ 
5. CI®*— >^e§i^P 6 c tCttJl^— ;^ 8 a ©T»SfflraS5 
TJ^^M^nxvi^, j:®d^-7.8 aroJigSffliJSSBtS. 7^: 
-7.SMP 6 c J; 0 tjf£t^{aMT"f >A'-^' 5 

$e)tr, X^J^P 6 C7&^e)v'-V"5r.i, hil 
ifSl OWAPSBl 0 a\zm.^^^\t., 'Tmm\Z\^i}^r>X 

-5, t;±©J;5tc, i/i-^r-^ hilSSl 0«HuKi^ini^ii 

hilSSl Ort^^5gif^9*^?jittl^f^cDfft32mf'^ffllCcto 

10*«, ±fB®J;5i^cC^:t«-C^-5'2$r^0Htrjg^^t 
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[0 0 18] *Jt. >:^y->'>^6 ai:7':7:$^^- 

?^ai?R9*<Z)^tati. v^^^r*:/ hiiSSl OcDtift 
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SSI OfiiJ<i:Ofe?$i^?^j:D:a>^cj:t/io 
[0 0 19] TO^<r—»Cf6h<D±mt. ¥ 

iBtUPSBi 0 h^mKimts^^iznmiitomi^me f^^ 

[0 0 2 01— ^^>^^>^7t^. ^nmB^iz-^ 

miRmmm^si^\zmi^T^rzisb(Dh(D$>D. ^(otz 
^nmmmM^^^<r^^^'^^^^^\z^^^^^^^ 

Z.(J^^—7.^1 aiS^^±.m\zmxS. XgB7 aJ:0^> 

XgB7 aCOTMtS. ^e>?^j:^'&ffi7 c {3;^cC-:)T:feD. 
^;/y5'>^7(i. ^l(Ogg^®7 c:^^7'^r$'^r— >'>iJ/6 
bcDg^'&Me e(C^a5^L> ;5^'::3S^-\-ir-/ h 6 ^(D^JwO 

3lT^j5itXP7 d:i&^J^J5K$n. JbfSi^-v^r-/ haSS 1 0 
comPgB 1 0 b {Cj^^^tlTV^^o 
[0 0 2 1 ] J[^±{::cJ:0> y^>^ 7 ^i. -^(Df^iSB 

if. -j^^ y h ass 1 0 {caa b ja^TK^^^^jit^cssT -jm^^ 
vhe^<D±.m\z—mzmK>^\'^^nx\^^^o '^^v 

^^>^^ 7<Z)_hM{r(^. ^^Uf)^±.y5\Z^^-t^i:^0\Z 

[0 0 2 2] ^^yy^^>^ 7COJ^MgB7 btr^i. 

:J^— 7v«^^P7 f 7!/^*^K¥lC7:)^0*J-X^MP 6 c (hl^U 



P7ftcti. 7^-x8^TO-«g5*^«j^$nT*5 0. ;i 

<oTyn—^>i; 3 atc^^^nri^^o 

[0 0 2 3] $e>tC. ?&i9]iS9ti. ^^y5^iS^>i7 7f^(D 

T^D. ^n\z^K>. ^yy^y^7}H\z\^. }^nmm 
z.nt^ib^m\^x^%m\z^^. z.n\z^K>. it^mm^ 
[0 0 2 4] J!^±cDct ^ \z. ifm^mm(D}%n^^m. i \z 
\z^yynnm.9ix-^mMh^'j^m^f\.^. ^tz. ^^y^ 

[0 0 2 5] ^fz.. zy^rtrvhm^X Offi=e—y 

r^mts^^\zc^mzm^^nx\^^x. ^mm^t^i^^ 

^y haSSl 0<DAPg51 0 at^^^U 10c ^^XtB 
. pggl 0 bJc^n^cDT. ^c7)aSSS$<^:^#<5S«T- 
z.ti\z1m?LX. s^i-^^;/ hassi o^^^fr^:^!^ 

?&9 ^c7)^Mffi^^^^<5i«"tr#^o Z.H\zi:.K>. ift 

[0 0 2 6] $e>tc. i^—7.mm,n^ ctf^^z^^^^h 
asSi 0<7)APSB1 0 alcM^g^5>7^>^*T::^tcSi:ftt^lrffl 

is^-Dtcm^m^x^^tL^. }^n^9^\zm.xiyX\^^^ 

^m.f)^:Z(D^^\zm^K>^'t^^<D\zn\^X. Z.(D^^f)^ 

itt!!5M@V^XTft#aSS 1 \ ^iV\^X^-jyy>^7\z 

^7\zmf)^^z.t,f)^x^. ^n.m^K>f)m±^^(D^pi 

lh"e#^o ^niCckD> ^^JSS0(Cj;-3X^-i^2<h 

}^nm ti ^ m^T ^^t. ^^x^ ^ . 

[0 0 2 7]^i:43. ^mmmmxit. zy^^r^ heo-i 
>:t-y-v>i?^6 ah'E-y2(Dtr—>>{f^mmzm 

y 2cotr-y>y^mt2^.kv\zmf^\^x^^i^.^ 
fz. xztt^assi 1 ^^tt^gB{4fi> mmj^mcD. *: 

-Xg^SggPe c;5^^>S^ry^y haSSl 0<7)APaJl 0 a 
f3li^gB5i'{3Pge>-r. hassi Ocofga^l 0 c 

[0 0 2 8] :;i»:ic. m3--m7 ^mmLfjif)^^. n^^m 
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[0 0 2 9] *-r. m 3 j3^-r?&aj^{i i *js?^^ 

i±5-r-2)Rfgi«e<^^tBSK7 g75^^)S:$nT430. C(D^tB 
g?7 gOF^<|fj75^iSEAn 7 dfC/cCoTV^^o :ic7)^tBSE7 

BB7 gci:Dt>^^^S<^SStBP 1 0 iltim^^nx\i^ 

^^yy37>^7^i. ^co^aigB7 g7?)^*ClCDijSmn 1 
OdfC©c^L> T^^^OgEttlP 1 0 d(Dii®<hC0FBltrOU > 

tlTl^-So >\^yy^>^ 7cOF*ggBch>^-V^^y hffl 

SSlOti. 2;^tHg^7 gcD?fLAn7 d^^M^TSl^tcBil 

6 \zimfs.^mn^—v^\zM^^n^tix\i^^. 
[0 0 3 0] m^\z^^^nmm, i ^> mmm.(r>^n 

\zw^m^nx^y). cmtc^fj^^LT, -y^^^yhm^i 
X. :i(D}^mmm i JCcfcn«> mmj&m(D}^mmm i <i: 

Jt^T, '\^y^^^>i^7CD^a^m;^^ii'^;i<h;^^*-e 

cD?&a]ga 1 <^)i:^7ij:/h^VvjftAP 7 dx^^n^m-^ 
>^ 7 o^^a^^gtHg;^^ ^ e icii5i6^ c: ^t^^T? 

[0 0 3 1 ] El 5 fr^TJ^iPge 1 t^. ±teH 4 CD?^^ 
mm 1 0^^y:5^^'>^ 7 7!;^*>^-V^r^y h 6 tC^Ulbfi^^n 
TV^^OtCj^LT. ^yy^yC^ 7^^mt^\Z<t:0^^^'tr 
y h 6 iz—mzm^^nx^^^j^-^^^u^hoyx&^a 

\zm^Ano:>^fM (0ij;^ti7;i/5^'i7A^^) xm^-^ti 



\zmmxm^^nxi^^. Lfzfj^-DX. zicD^^mmmi 

[0 0 3 2] m 6 [C^-r?^^Il^^e 1 ^^y:$^^>^ 

iS(tenfc7f:-X»8gP6 ctC>R:AT. :1^-xe^ggP 7 
j 7&^*^^yy^>^ 7C7DTSSgB{C^ttbnT(/^^o CICD*: 
— X^^P 7 j <h^>^X— 3^ ScOPr? — 5^>ii7 3 c <hfC 

o^aangpi 0 b}6^*-en-^'nA?Lt^:fect^>':ft?Lt^jci8Pb 

dcDAPSBl 0 afri. m^MB e\zm.^-r^<^ 

o\zmi^\zmzf. >^^^p 7 j izmm^nx\^^^. 
^fz. ffipgpiobfi, ^^yy5^>^7t-^^$nxi^ 

-So m^me e\Z\t. ApSBI O aiiUSPSBl o 

[0 0 3 3] Lfcji>^-::?T> Cl<D?&a3SM 1 ICcktlfri'. X 

® 6 e {Cj^^^nXV^^cD-^. ^y^i^y^ 7 ^J:ZSiy 
-V^^y h6^i^^M7 c. 6 e-tfS^^i^^fcttt?, b9 
^U:rc^^^#*r^xT^#®!Sl l^n^z.t.:fy^X^ 

yyyc^ 7 (D^^m7 c\zm^i.x^^<. fe^i^^^M 
[0 0 3 4] HI 7 {c^-r?&aig{ii -tr^. ±.mmB<o}^ 

ai^Bl <hS7^cJ:0. ^^y3^^>^ 7CD^^® 7 c45J:rjC 

tz. APSBlOatd:. JbT:^rRl{CMr>'Tli^<h<h fctc, 
XTtfe^ilSS 1 1 APS5 10a ^>^-XSgSP 7 j 
<h(Z)S^gE^i^f^ifi(c. ^^yy^>^7(D-gB<hLT^fi£ 
$nfcil!SM7 ktCj^^^nxVi-So ClCDiiSSIi7k . 
ti. ix^^r^y hecD^r— '>>i^6 a, 6b^Jt'<T. ^ 

<om'^.f)m^^(Dx\ m^itii$>mui:^z^r^. xTft# 
fflSSi i^m^\zmtii't^z:iif)^x^^o 

[0 0 3 5] 

T^Stmm^z^nit, ^v^yy^ ^V^'rvVifi—^x 

^y hiiss^. ^yyi^yi7\zu^. mm'r^z.hf)^x^ 
x^^hL^\z. zi>nc7 hitx^^z.t.x. ^m^WL 
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[0 0 3 6] VWmt, i^StmiJ^^y^ 

tCjgS O^f t^WT. -€-©±5;iC^a€:APgB<i:'svy 
i'JrBTi^f ^l<h75^'T^-5. ^tliZ^D. ^miSSOiSck 

[0 0 3 7] XTfe^aSSA^'v'^'^-y h*5J:C/ 



[03] ?&«gMW^?5W<D|?Sfi£*^-r»r®0T-*S. 
[04] ?&^^S®flfiCD^}gfiaj<73«|j«*^-r»r®E|-rSi 
-5, 

[0 5] ?&ai^M®$e.tCfl!j©^}Kfi«J<D*?lfife$:S^-ritlfffi 

[0 6] (a) 0 3~0 5®^Jge»J<!:tS^^C^?^^SS 
<7)^Jg««J©IJ5^^^-r»r®0t (b) ^(DA-A^mm 

[0 7] m3^m6<D^mmt\t.mrji^ifitmms<Dmm 

1 i%mmm 

2 mm^t-^ 

6 v'-v^r-vh- 
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